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(57) Abstract: A tube assembly 
(1) comprises a dummy tube (2) 
formed from extruded medium 
density polyethylene and five 
primary rubes (3), also formed 
from extruded medium density 
polyethylene, and placed around 
the dummy tube (2). The primary 
tubes (3) are also provided with 
a co-extruded lining (not shown) 
on the internal surface thereof 
to minimise static attraction and 
friction between the tubes (3) and 
optical fibre units (not shown) 
subsequently installed into the 
tubes (3). The tubes (2, 3) and 
a rip cord (4), for subsequently 
removing the covering layers of 
the assembly to gain access to 
the tubes (2, 3), arc surrounded 
by an outer sheath (5) formed 
from extruded medium density 
polyethylene. The outer sheath 
(5) is provided with a non-metallic 
water barrier (6), and is surrounded 
by a lubricant polymer layer (7) 
containing a polyethylene based 
lubricant compound, the active 
constituent of the lubricant being 
an organic silicone slip agent. 
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TUBE ASSEMBLY FOR INSTALLATION INTO A DUCT 

The present invention relates to tube assemblies for installation into a duct, and relates 
particularly, but not exclusively to tube assemblies for carrying optical fibre cables for 
installation into underground ducts. 

Many communications network operators have installed ducts of relatively small diameter 
(generally known to persons skilled in the art as "sub-ducts") directly into the ground or into 
larger, main ducts. These sub-ducts are usually made of high density polyethylene and 
typically are of size 50/40 mm, 40/33 mm, 32/28 mm and 25/20 mm (i.e. outside diameter/ 
inside diameter). Also, many older ducts are of size 50/40 mm and 40/ 33 mm. 

It has been desirable to sub divide these ducts by mstalling smaller tubes, either as a bundle 
of tubes encapsulated in a sheath or as several individual tubes. The disadvantage with the first 
of these methods is that encapsulating the tubes as a bundle produces an item which is 
relatively stiff. This problem is made worse by the fact that it is desirable for the encapsulating 
sheath to be manufactured from a material with a relatively low coefficient of friction. It is 
well known to persons skilled in the art that such low friction materials are manufactured 
primarily from high density polyethylene, and it is a good general rule that the higher the 
density the lower the friction. It is also a good general rule that the higher the density the 
stiffer the material. The problem of encapsulating the tubes producing a stiffer product is 
therefore aggravated by the additional stiffness resulting from the high density, low coefficient 
of friction jacket. As a result, such assemblies will not blow very far, particularly in tortuous 
routes. The need to divide sub ducts exists primarily in metropolitan areas, so routes involve 
many road crossings and therefore many bends. 

An attempt to overcome this problem has been made by blowing individual tubes. The tubes 
themselves are much more flexible that the assembly. However, this process suffers from th e 
drawback that it is relatively complicated. It is necessary to have multiple drums on site 
holding the individual tubes. The installation of tubes by blowing is in fact achieved by a 
combination of pushing and blowing. The pushing device is usually a caterpillar device which 
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The assembly of the present invention can be blown surprisingly far and rapidly in comparison 
with the arrangements of the prior art. Furthermore, there is a strong prejudice in the relevant 
art against attempting to blow several tubes simultaneously, blowing of each tube separately 
being considered the only method possible. The present invention therefore has the advantage 
that installation rates are significantly greater than in prior art arrangements. 

The first layer may have a flexural modulus of less than 350 Megapascals (Mpa). 

At least one said hollow tube may be formed from polyethylene. 

In a preferred embodiment, said first layer is formed from polyethylene. 

The first layer may be substantially circular in external cross-section. 
- The first layer may be substantially polygonal in externa! cross-section. 

The first layer may have a thickness of between 0.5mm and 3mm. 

At least one said hollow tube maybe adapted to receive at least one optical fibre. 

The lubricating layer may include an organic silicone material. 

The organic silicone material maybe a slip agent. 

The lubricating layer may include an antistatic material. 

The antistatic material may be an amine based material. 

The assembly is preferably free of ductile materials. 
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Example 

A cable assembly differing from that of Figure 1 only in that the water barrier 6 has been 
removed was blown into a 50/40.8 mm ribbed duct by means of a compressed air blowing 
machine of a type which will be familiar to persons skilled in the art. The results of the 
blowing operation were as follows 



Time (minutes) Hydraulic Pressure Air Pressure 

0.0 45 Bar 6 Bar 

2.0 50 Bar 7 Bar 

4.0 50 Bar 7.5 Bar 

6-0 60 Bar 8 Bar 

8-0 70 Bar 8.5 Bar 

10.0 60 Bar 8.5 Bar 

10.56 Cable out 



It was found that the cable travelled a total distance of 940 metres in 10 minutes 56 seconds, 
representing an average installation speed of 85 metres per minute. 

Comparative Example 

A similar blowing test was carried out on an assembly which differed from the assembly 1 of 
Figure 1 in that the lubricant layer 7 was absent, an aluminium foil was present as the water 
barrier 6, and the medium density polyethylene outer sheath 5 was applied more loosely than 
in the case of assembly 1 of Figure 1. Such a product is known for the purpose of being pulled' 
into duct, but is not suitable for being blown into a duct by means of compressed air. 

The results of the tests were as follows 



Distance (m) Speed Hydraulic Pressure Air Pressure 

226 40mperrnin 100 Bar 8 Bar 
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CLAIMS 

1. A tube assembly for installation into a duct, the assembly comprising: 
at least one hollow flexible tube; 

a first layer enclosing the or each said flexible tube and having a flexural modulus of less than 
400 Megapascals (Mpa); and 

a lubricating layer surrounding said first layer. 

2. An assembly according to claim 1 , wherein said first layer has a flexural modulus of 
less than 350 Megapascals (Mpa). 

3. An assembly according to claim 1 or 2, wherein at least one said hollow tube is 
formed from polyethylene. 

4. An assembly according to any one of the preceding claims, wherein said first layer 
is 

formed from polyethylene. 

5. An assembly according to any one of the preceding claims, wherein the first layer is 
substantially circular in external cross-section. 

6. An assembly according to any one of claims 1 to 4, wherein the first layer is 
substantially polygonal in external cross-section. 

7. An assembly according to any one of the preceding claims, wherein the first layer 
has a thickness of between 0.5mm and 3mm. 



8. 



An assembly according to any one of the preceding claims, wherein at least one said 
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FIG. 1 
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